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Human Health and Ecological Hazard Results



APPENDIX 3-B HUMAN HEALTH AND ECOLOGICAL HAZARD RESULTS

Table 3-B.1  Health Hazard Results for Flexographic Ink Chemicals

Chemical

name/

 CAS number

Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental

Chemic als  for which quantitativ e hazard data a re av ailable.

Ammonia

7664-41-7

1, 2 dermal ND ND 74 mg/kg/day - L (bone

effects)
b
 

ND The LOAEL is based on a

study conducted on ammonia

chloride.

inhalat ion sys: corneal,  l iver,  respiratory, and spleen

effects

0.1  mg/m 3  (ski n

and eye irri tation,

respiratory

effects)

ND ND ND

oral sys: decreases in bone density,  bone

softening

ND 74 mg/kg/day - L (bone

effects)

ND The LOAEL is based on a

study conducted on ammonia

chloride.

Ammonium

hydroxide

1336-21-6

2 dermal ND ND 1.8  mg/kg/day (W), 1.2

mg/kg/d ay (G) - N
c
 (skin and

eye  irri ta ti on, respi rato ry

effects)

ND The NOAEL is based on an

in ha la tio n NOA EL of 6 .4

mg/m 3 f rom a study

conducted on ammonia.

inhalat ion sys: eye effects, nasal i rri tation,

re spira tory effects 

0.1  mg/m 3 (ski n

and eye irri tation,

respiratory

effects)

ND ND The RfC is based on a study

conducted on ammonia.

oral ND ND 1.8  mg/kg/day (W), 1.2

mg/kg/day (G) - ppm (skin

and eye  irri ta ti on, respi rato ry

effects)

ND The NOAEL is based on an

in ha la tio n NOA EL of 6 .4

mg/m 3 f rom a study

conducted on ammonia.

Barium

7440-39-3

2, 3 dermal ND 0.0 07  mg/kg/day 

(increased blood

pressure)
b

ND 18 mg/kg/day - L (increased

mortal i ty, impaired l iver

funct ion)
b

ND

inhalat ion sys:  decreased body weight,  reproduct ive

and respiratory effects, increased arterial

blood pressure; dev: decreased survival

and weight gain, changes in hematology

parameters

ND 1.15 m g/m 3 - N  (d ecre ased

body weight, increased

arterial  blood pressure,

re spira tory effects)

2.2  mg/m 3 - L (reduced

survival,  decreased weight

ga in , bl ood e ffects)

ND

oral sys: cardiovascular,  kidney and

re pro ductive effects, incre ased kidney

weight, decreased survival;  dev: increased

mortal i ty, impaired l iver funct ion

0.0 07  mg/kg/day 

(increased blood

pressure)

ND 18 mg/kg/day - L (increased

mortal i ty, impaired l iver

funct ion)

ND



Chemical

name/

 CAS number

Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental
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2-Benzyl-2-

(dimeth yl am ino)-

4'-morphol ino-

butyrophenone

119313-12-1 

4 dermal ND ND 3000 mg/kg/d ay  - L

(neurotoxic effects
)b

ND ND

inhalat ion ND ND 3000 mg/kg/day (10,500

mg/m
3 

(W), 15,909  mg/m 3

(G )) - L  (n euro toxic effects)
b

ND ND

oral sys: neurotoxic effects ND 3000 mg/kg/d ay  - L

(neurotoxic effects)

ND The systemic LOAEL is

based  upon  a subacute

study. 

2-Butoxyethanol

(glycol ether EB)

111-76-2

102-

106

dermal ND ND 150 mg/kg/d ay - N 2160 mg/kg/d ay - N ND

inhalat ion sys: decreased growth and  hematological

effe cts, de v: de creased mate rnal  bo dy,

ute rine , an d l ive r weig ht; e mbryoto xici ty;

increased non-viable implantat ions; cardiac

defects; skeletal  malformations

ND 25 ppm (approximately 121

mg/m
3
 ) - N

50 ppm (approximately 242

mg/m
3
) -N (decreased body

and u terine we ig ht,

embryotoxici ty,  hematological

effects, skeletal

malformations)

ND

oral sys: test icular atrophy, decreased body

weight gain, increased kidney and l iver

weights; dev: maternal mortal i ty, increased

number of resorbed l i tters

ND 30 mg/kg/day - N (test icular

atrop hy)

1180 mg/kg/day -L (maternal

mortal i ty, increased number

of resorbed l i tters)

ND

Butyl aceta te

123-86-4

5, 6 dermal ND ND 60 mg/kg/day (W), 40

mg/kg/day (G) - L (serum

che mistry)
c

2031 mg/kg/day (W), 1341

mg/kg/day (G) - L (feto toxi city

and musculoskeletal

abnormal i t ies)
c

ND

inhalat ion sys:  changes in serum chemistry,

flu ctua tio ns in b lo od  pressure; d ev:

fetotoxici ty, musculoskeletal  abnormal i t ies

ND 210 m g/m
3
 - L (serum

che mistry)
d

7110  mg/m 3 - L (feto toxi city

and musculoskeletal

abnormal i t ies)
d

ND

oral ND ND 60 mg/kg/day (W), 40

mg/kg/day (G) - L (serum

che mistry)
c

2031 mg/kg/day (W), 1341

mg/kg/day (G) - L (feto toxi city

and musculoskeletal

abnormal i t ies)
c

ND

Butyl  carbi tol

112-34-5

7-11 dermal sys: bl ood and  skin  effects ND 30 mg/kg/day - L (blood

effects)
d

2000 mg/kg/d ay - N
d

ND

inhalat ion sys: l iver effects ND 2 ppm  (approxim ate ly 13.3

mg/m 3) - N (l iver e ffects)
e

500 m g/kg/day (1750 m g/m 3

(W), 2652 m g/m 3 (G)) - N

(decreased pup body weight)
b

ND

oral sys:  blood, kidney,  l iver,  and reproduct ive

effects, incre ased l iver weight, changes in

ND 57 mg/kg/day - L (blood and

cli ni cal  chemistry effects)

500 mg/kg/d ay - N

(decreased pup body weight)

ND
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Table 3-B.1 Health Hazard Results for Flexographic Ink Chemicals (continued)

Chemical

name/

 CAS number

Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental

C.I. Pigment

Blue 15

147-14-8

12 dermal ND ND 6000 mg/kg/d ay - N
b

ND ND

inhalat ion ND ND 6000 mg/kg/day (21,000

mg/m
3
 (W), 31,818  mg/m

3

(G)) - N
b

ND ND

oral ND ND 6000 mg/kg/d ay - N
f

ND No effects were seen at the

highest dose tested.

C.I . Pigment

Green 7

1328-53-6

13 dermal ND ND 2750 mg/kg/d ay - L

(decreased body weight)
b

ND Not reported to be a dermal

sensit izer in guinea pigs.

inhalat ion ND ND 2750  mg/kg/day (9625 m g/m 3

(W), 1 4,5 83 (G)) - L

(decreased body weight)
b

ND ND

oral sys: decreased body weight ND 2750 mg/kg/day - L 

(decreased body weight)

ND ND

C.I. Pigment Red

23

6471-49-4

14 dermal ND ND 425 mg/kg/d ay - L

(nephropathy,  renal  tubule

hyperplasia)
b

ND ND

inhalat ion ND ND 425 m g/kg/day (1488 m g/m
3

(W), 2254 m g/m 3 (G)) - L

(nephropathy,  renal  tubule

hyperplasia)
b

ND ND

oral sys: blood effects, nephropathy, renal

tubule hyperplasia, forestomach epithel ial

hyperplasia

ND 425 mg/kg/d ay - L

(nephropathy,  renal  tubule

hyperplasia)

ND ND

C.I. Pigment

White 6

13463-67-7

2, 16 dermal ND 6 m g/kg/day 

(prematu re

aging)b

ND ND Not reported to be a dermal

sensit izer in humans.

inhalat ion sys: respi ratory effects, lung

carcinogen ici ty (rat)

0.04 m g/m 3

(respi rato ry

effects)

ND ND ND

oral sys: bi le duct, lymphatic, and respiratory

effects

6 m g/kg/day 

(bi le duct,

lym phati c, 

respiratory

effects)

ND ND ND
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Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental
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Citric acid

77-92-9

18 dermal ND ND 645 mg/kg/d ay - N
b

6000 mg/kg/d ay - N
b

ND

inhalat ion ND ND 645 m g/kg/day (2258 m g/m 3

(W), 3420 m g/m 3 (G)) - N
b

6000 mg/kg/day (21,000

mg/m 3 (W), 31,818  mg/m
3

(G)) - N
b

ND

oral sys: decreased body weight gain,

decreased survival

ND 645 mg/kg/d ay - N
d

6000 mg/kg/d ay - N
d

No effects were seen at the

only doses tested in the

systemic and developmental

studies.

D&C Red  No. 7

5281-04-9

19 dermal ND ND 100 mg/kg/d ay - L

(decreased thymus weight,

kidney lesions)
b

1000 mg/kg/d ay - N
b

ND

inhalat ion ND ND 100 m g/kg/day (350 mg/m
3

(W), 530  mg/m
3
 (G)) - L

(decreased thymus weight,

kidney lesions)
b

1000  mg/kg/day (3500 m g/m 3

(W), 5303 m g/m 3 (G)) - Nb

ND

oral sys: thymus and reproduct ive effects,

changes in cl inical  chemistry, kidney

effects, decreased thymus weight

ND 100 mg/kg/d ay - L

(decreased thymus weight,

kidney lesions)

1000 mg/kg/d ay - N
f

No effects were seen at the

highest dose tested in the

de vel op men tal  stud y.

Dicycl oh exyl

ph tha la te

84-61-7

20 dermal ND ND 240 mg/kg/d ay - N
b

290 mg/kg/d ay - N
b

ND

inhalat ion ND ND 240 m g/kg/day (840 mg/m 3

(W), 1273 m g/m 3 (G)) - N
b

290 m g/kg/day (1015 m g/m 3

(W), 1538 m g/m 3 (G)) - N
b

ND

oral sys: increased l iver weight, increased l iver

enzyme activ i ty, l iver effects, test icular

atrophy

ND 240 mg/kg/d ay - N
f

290 mg/kg/d ay - N
f

No effects were seen at the

highest doses tested in the

systemic and developmental

studies.

Dio ctyl

sul fosuccinate,

sodium sal t

577-11-7

21, 22 dermal ND ND ND 60 mg/kg/day - N (decreased

pup body weigh t)
b

Reported to be a dermal

se nsi ti ze r to  hu m an s.  S AT :

Low to M oderate

inhalat ion ND ND ND 60  mg/kg/day (210 mg/m 3

(W), 318  mg/m 3 (G)) - N 

(decreased pup body weight)
b

ND

oral sys:  death, gastro intest inal  and  neurotoxic

effects (d ose unclear); dev: decre ased

pup body weight and weight gain

ND ND 60 mg/kg/day - N (decreased

pup body weigh t)

ND
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Table 3-B.1 Health Hazard Results for Flexographic Ink Chemicals (continued)

Chemical

name/

 CAS number

Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental

Diphenyl (2,4,6-

trim eth ylb en zoyl

) phosphine

oxide

75980-60-8

23, 24 dermal ND ND 100 mg/kg/d ay - N

(decreased body weight and

testes size , bl ood e ffects)
b

ND ND

inhalat ion ND ND 100 m g/kg/day (350 mg/m 3

(W), 530  mg/m
3
 (G)) - N 

(decreased body weight and

testes size , bl ood e ffects)
b

ND ND

oral sys: decreased body weight, increased

foo d co nsum pti on , bl oo d a nd  reprod ucti ve

effects,  reduced testes size, scale

formation

ND 100 mg/kg/d ay - N

(decreased body weight and

testes size , bl ood e ffects)

ND ND

Dipropylene

gl ycol  meth yl

ether

34590-94-8

25-27 dermal sys: neurotoxic effects ND 5 ml/kg/day (approximately

4750 mg/kg/d ay) - N

(neurotoxic effects)
g

ND Not reported to be a dermal

sensit izer in humans.

inhalat ion sys: decreased growth, l iver,  and

neurotoxic effects, increased kidney

weight

ND 200 ppm (approximately 1213

mg/m
3
) - L (increased kidney

weigh t)
e

ND ND

oral ND ND 1000 mg/kg/d ay - N
d

ND No effects were seen at the

only dose tested.

Dist i l lates

(petro leum),

hydrotreated

l ight

64742-47-8

15 dermal sys: skin carcinogenici ty (mice) ND ND ND Oral LD50 in rats = 8532

mg/kgh;  dermal LD50 in

rabbits > 5000 mg/kg.  SAT

report ind ica tes Low to

Moderate concern for skin,

eye, and mucous membrane

irri tation, inhalat ion.

oral ND ND ND ND

Dist i l lates

(petro leum),

solvent-ref ined

l ight paraff inic

64741-89-5

28, 29 dermal sys: skin effects, benign skin tumors

(mice)

ND 0.05 ml 2x/week

(approximately 400

mg/kg/day) - L (skin i rri tation)
i

ND Reported to be a dermal

sensit izer in guinea pigs.

inhalat ion ND ND  400 m g/kg/day (1400 m g/m 3

(W), 2121 m g/m 3 (G)) - L

(skin i rri tation)
j

ND ND

oral ND ND 400 mg/kg/day - L (skin

irri tation)
j

ND ND
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Ethanol

64-17-5

30, 31 dermal ND ND 8000 mg/kg/day - L (l iver

effects)
b

171 mg/kg/day - N (increased

spontaneous abort ions)
b

ND

inhalat ion sys: blood, l iver,  neurotoxic, and

reproducti ve e ffects, decreased  cel lu la rity

of th e sple en , thym us, and  bo ne  marrow;

dev: fetal  malformations 

ND 5653  mg/m
3
 - N 30 ,148 m g/m 3 - N (i ncre ased

incidence of malformations)

ND

oral sys: endocrine, gastro-intest inal, l iver,

reproducti ve, CNS, pancreati c, and recta l

effects,  disrupted hormone metabol ism

and i mmune response, al tered  le ft

ventricular funct ion; stomach, lymph, lung,

pi tu i ta ry, adrenal, pancreati c, mammary

and testes carcinogenici ty (mice),  oral ,

pharyngeal , laryngeal , esophageal , rectal ,

and breast carcinogenici ty (humans), l iver

carcin og en ici ty (mi ce a nd  hu man s); dev:

spontaneous abort ions, decreased pre-

and post-natal  survival,  increased fetal

malformations, inhibi ted fetal  growth and

developmen t, al tered  brain we ig ht,

retarded skeletal  and muscle development

and muscle growth, CNS structural

defects, al tered gonad growth and

development, disturbances in sexual

behavior and performance, hormone

disrupt ions, decreased ovarian funct ion,

behavioral  and neuromotor al terat ions,

Fe ta l  Alcohol Syndrome (FAS) 

ND 8000 mg/kg/day - L  (l iver

effects)

1200 mg/kg once/week (171

mg/kg/day) - N (increased

spontaneous abort ions)
k

IARC (1988) has concluded

tha t the re is in adequa te

evidence  for carcino geni city

of ethanol  and of a lcohol ic

beverages in experimental

animals, but there is suffic ient

evidence  for carcino geni city

of a lcohol ic beverages in

humans.  Ethanol is classi f ied

by IARC as a Group 1

carcinogen based on the

occurrence of mal ignant

tum ors of th e o ral ca vity,

pharynx, larynx, esophagus,

and l iver that have been

causal ly related to the

consumpt ion of a lcohol ic

beverages.

Ethanolamine

141-43-5

32-35 dermal ND ND 500 mg/kg/d ay - N
b

50  mg/kg/day - L (growth

retardat ion,  malformations)
b

Reported  to be a  moderate

skin sensit izer in guinea pigs.

inhalat ion sys: respiratory i rri tation, kidney, l iver,

neurotoxic, and  respi ratory effects

ND 5 ppm  (approxim ate ly 12.5

mg/m 3) - L (skin  irritati on ,

decreased  body wei gh t,

neurotoxic e ffects)
e

50  mg/kg/day (175 mg/m
3

(W), 265  mg/m 3 (G)) - L

(g ro wth re tard ations,

malformations)
b

ND

oral sys: neurotoxic and reproduct ive effects,

al tered  li ver an d kidn ey we ig hts; dev:

intrauterine deaths, malformations,

decreased fetal  weight, growth retardat ion

ND 500 mg/kg/d ay) - N
d

50  mg/kg/day - L (growth

retardat ion,  malformations)

No effects were seen at the

only dose tested in the

system ic study.
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Table 3-B.1 Health Hazard Results for Flexographic Ink Chemicals (continued)

Chemical

name/

 CAS number

Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental

Ethyl aceta te

141-78-6

2, 36 dermal ND 0.9 mg/kg/day

(mortal i ty and

body weight

loss)
b

ND ND ND

inhalat ion sys: blood, cardiovascular,

ga strointe stin al , kid ne y, li ver, ne uroto xic,

and respiratory effects, decreased spleen

and l iver weight, increased adrenal,  lung,

and kidney weight

ND 1261  mg/m 3 - L (degenerat ion

of nasal mucosa)

ND ND

oral sys: excess sal ivation, decreased food

consum pti on, neuroto xi c and respi rato ry

effects, mortal i ty, decreased body and

organ we ig hts

0.9  mg/kg/day 

(mortal i ty and

body weight

loss)

ND ND ND

Ethyl carbi tol

111-90-0

37-40 dermal ND ND 5 mg/kg/day - L (blood

effects, increased kidney

weigh t)
b

6000 mg/kg/d ay - N Not reported to be a dermal

sensit izer in humans.

inhalat ion ND ND 5 m g/kg/day 

(17.5  mg/m 3 (W), 26.5  mg/m 3

(G) - L (blood effects,

in creased  kid ney weigh t)
b

1500  mg/kg/day (5250 m g/m
3

(W), 7955 m g/m 3 (G) - N

(decreased mo ti le  sperm ,

in creased  li ver weig ht,

decreased brain weight in

offspring)
b

ND

oral sys: decreased food consumption,

bl ad de r, bloo d, kidne y, li ver, ne uroto xic,

reproduct ive and spleen effects, al tered

bl ood chem istry, increased  kid ney weigh t;

dev: decreased moti le sperm, increased

l iver weight,  decreased brain weight and

birth weight in offspring

ND 5 mg/kg/day - L (blood

effects, increased kidney

weigh t)

1.25% in d iet (approximately

1500 mg/kg/

day) - N (decreased  moti le

sperm, increased l iver weight,

decreased brain weight in

offspring)
l

Length of dosing period for

systemic study was not

specified.
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route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental
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2-Eth ylh exyl

di ph en yl

phosphate

1241-94-7

41, 42 dermal ND ND 136 mg/kg/day - L  (increased

l iver weight, increased serum

triglycerides)
b

144 mg/kg/day - L (increased

l iver weight in pups)
b

ND

inhalat ion ND ND 13 6 m g/kg/day 

(476 mg/m
3
 (W), 721  mg/m

3

(G)) - L (increased l iver

weight, increased serum

triglycerides)
b

144 m g/kg/day (504 mg/m
3

(W), 764  mg/m 3 (G) - L

(increased l iver weight in

pups)
b

ND

oral sys: decreased body weight gain, l iver,

reproducti ve, and  spl een e ffects,

increased adrenal weight, al tered l iver

wei gh t, cha ng es in serum  che mistry; de v:

decreased pup survival,  malformations,

unossi fied stern ebra e, extra  ri bs,

in creased  ad rena l a nd  li ver weig ht,

decreased spleen weight

ND 136 mg/kg/day - L  (increased

l iver weight, increased serum

triglycerides)

144 mg/kg/day - L (increased

l iver weight in pups)

The systemic LOAEL is

based  upon  a subacute

stud y.

Glycerol

propoxylate

triacrylate

52408-84-1

43 dermal sys: tissue necrosis at appl ication si te,

decreased body weight, neurotoxic and

respi ratory effects

ND 0.1 ml/animal/day (426

mg/kg/day) - L  (dermal

i rri tat ion and necrosis,

decreased body weight

gain)
m

ND ND

inhalat ion ND ND 426 m g/kg/day (1491 m g/m 3

(W), 2259 m g/m 3 (G)) - L 

(dermal i rri tation and

necrosis,  decreased body

weight gain)
j

ND ND

oral ND ND 426 mg/kg/day - L  (dermal

i rri tat ion and necrosis,

decreased body weight gain)
j

ND ND

n-Heptane

142-82-5

44, 45 dermal ND ND 10 00  mg/kg/day - N (enzym e

and gastroi ntestin al  effects)
b

ND ND

inhalat ion sys: auditory and neurotoxic effects,

al tered  serum  che mistry 

ND 1635  mg/m
 3 - L (neurotoxic

effects)

ND ND

oral sys: gastrointest inal effects, al tered

enzyme levels, increased l iver weight

ND 10 00  mg/kg/day - N  (enzym e

and gastroi ntestin al  effects)

ND ND
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Table 3-B.1 Health Hazard Results for Flexographic Ink Chemicals (continued)

Chemical

name/

 CAS number

Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental

1,6-Hexanediol

di acryla te

13048-33-4

46-48 dermal ND ND ND 750 mg/kg/day - L (increased

incidence of skeletal

variat ions)
b

Reported to be dermal

sensit izer in animal studies.  

SAT : Moderate

inhalat ion ND ND ND 750 m g/kg/day (2625 m g/m
3

(W), 3977 m g/m 3 (G)) - L

(increased incidence of

skeletal  variat ions)
b

Rats exposed to  90  mg/m 3

for 6 hours exhibi ted no

signif icant changes in cl inical

signs or gross necropsy.

oral dev: increase in skeletal  variat ions ND ND 750 mg/kg/day - L (increased

incidence of skeletal

variat ions)
d

ND

2-Hydroxy-2-

methylpropioph

e-none

7473-98-5

49, 50 dermal ND ND 10 0 m g/kg/day - N 

(increased l iver weight)
b

ND Reported to be a dermal

sensit izer in guinea pigs.

inhalat ion ND ND 10 0 m g/kg/day 

(350 mg/m 3 (W), 530  mg/m
3

(G)) - N (in creased li ver

weigh t)
b

ND ND

oral sys: l iver effects, increased l iver and

kid ney weigh ts

ND 10 0 m g/kg/day - N 

(increased l iver weight)

ND The systemic NOAEL is

based  upon  a subacute

stud y.

Hydroxyp ropyl

acryla te

25584-83-2

51 dermal ND ND 7.7  mg/kg/day (W), 5.1

mg/kg/d ay (G) - L

(respiratory lesions)
c

ND ND

inhalat ion sys: respi ratory effects ND 27  mg/m 3 - L  (respi rato ry

lesions)

ND ND

oral ND ND 7.7  mg/kg/day (W), 5.1

mg/kg/d ay (G) - L

(respiratory lesions)
c

ND ND

Isobutanol

78-83-1

2, 52,

53

dermal ND 0.3 mg/kg/day

(neurotoxic

effects)
b

ND ND ND

inhalat ion sys: blood and neurotoxic effects,

changes in enzyme levels; dev: cardiac

sep tal  de fects

ND 0.1  mg/m
3
 - N (b lood effects,

neurotoxic e ffects)

ND ND



Chemical

name/

 CAS number

Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental
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oral ND 0.3 mg/kg/day

(neurotoxic

effects)

ND ND ND

Isopropanol

67-63-0

54-59 dermal sys: blood and skin effects, tissue

necrosis at appl ication si te, increased

kidney and l iver weight

ND 157 mg/kg/day - L (blood and

skin effects, increased kidney

and l ive r wei gh t)

0.0 15 mg/kg/d ay - N

(decreased embryo surv ival ,

developmental anomalies of

the CNS)
b

Reported to be a dermal

sensit izer to humans.

IARC (1987) has classi f ied

isopropanol as a Group 3

compound, not classi f iable as

to i ts carcinogen ici ty to

humans based  on  in adequa te

evidence in  humans and

experimental  animals.

inhalat ion sys: l iver,  neurotoxic, reproduct ive,

respiratory, and spleen ef fects,  changes in

enzyme levels and cl inical  and urine

chemistry; dev: fetal  death,

muscul oskel eta l a bnormal iti es, fetotoxi city

ND 0.66 m g/m 3 - N (neurotoxic

effects, enzyme, urine, blood,

respiratory, l iver,  and spleen

effects)

3500 ppm (approximately

8601  mg/m
3
) - L (fetoto xici ty)

e

oral sys: decreased body weight gain, kidney,

li ver, an d rep rodu ctive  effe cts; de v:

reduced pup growth 

ND 0.015 mg/kg/day - N  (l iver

and kidney e ffects)

0.0 15 mg/kg/d ay - N

(decreased embryo surv ival ,

developmental anomalies of

the CNS)
b

Kaol in

1332-58-7

60, 61 dermal ND ND 10,000 mg/kg/day - L  (blood

effects)
b

10,0 00 mg/kg/d ay - L

(decreased pup body weight)
b

ND

inhalat ion sys: respiratory effects, increased lung

weigh t, lung  carcinogen ici ty (rat)

ND 3 m g/m 3 - L (lung lesions) 10,000 mg/kg/day (35,000

mg/m 3 (W), 53,030  mg/m 3(G))

- L (decreased pup body

weigh t)
b 

ND

oral sys: blood effects; dev: decreased pup

body weight

ND 10,000 mg/kg/day - L  (blood

effects)
d

10,0 00 mg/kg/d ay - L

(decreased pup body weight)
d

Hematology was the only

non-reproduct ive parameter

evaluated.

2-M ethyl-4 '-

(methylthio)-2-

morphol ino-

propiophenone

71868-10-5

62 dermal ND ND 75 mg/kg/day - N (neurotoxic

effects, cata racts)
b

ND ND

inhalat ion ND ND 75  mg/kg/day (263 mg/m
3

(W), 398  mg/m
3
 (G)) - N

(neurotoxic effects,

cata racts)
b

ND ND

oral sys: decreased body weight and food

consumpt ion, b lood, l iver,  and neurotoxic

effects, nerve fiber degenerat ion,

cata racts

ND 75 mg/kg/day - N (neurotoxic

effects, cata racts)
d

ND ND
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Table 3-B.1 Health Hazard Results for Flexographic Ink Chemicals (continued)

Chemical

name/

 CAS number

Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental

Mineral  o i l

8012-95-1

63 dermal ND ND 1676 mg/kg/d ay - N
b

ND ND

inhalat ion ND ND 1676  mg/kg/day (5866 m g/m 3

(W), 8888 m g/m 3 (G)) - N
b

ND ND

oral sys: respi ratory effects ND 1676 mg/kg/d ay - N
d

ND No effects were seen at the

only dose tested.

Phosphine

oxide, bis(2,6-

di meth oxy

benzoyl)(2,4,4-

tri meth yl pentyl)-

145052-34-2

64, 65 dermal ND ND 10 mg/kg/day - N (neurotoxic

effects, increased l iver

weight, decreased thymus

weight, squamous skin on

fee t)
b

ND Reported to be an extreme

skin sensit izer in guinea pigs.

inhalat ion ND ND 10  mg/kg/day 

(35 mg/m 3 (W), 53 m g/m 3

(G )) - N (n euro toxic effects,

in creased  li ver weig ht,

decreased  thym us wei gh t,

squam ous skin  on  fee t)
b

ND ND

oral sys: neurotoxic, decreased food

consumpt ion and body weight,  adrenal ,

b lood, and l iver effects,  changes in

en zyme l eve ls and  serum  che mistry,

in creased  li ver and adrenal  weigh t,

decreased thymus weight,  squamous skin

on feet, tai l , and scrotum

ND 10 mg/kg/day - N (neurotoxic

effects, increased l iver

weight, decreased thymus

weight, squamous skin on

fee t)

ND The systemic NOAEL is

based  upon  a subacute

stud y.

Polyethylene

glycol

25322-68-3

66, 67 dermal ND ND 15 80  mg/kg/day - N 

(decreased body weight, l iver

and kidney lesions)
b

ND Not reported to be a dermal

sensit izer based on studies

wi th several  materia ls.

inhalat ion ND ND 1580  mg/kg/day (5530 m g/m 3

(W), 8379 m g/m 3 (G)) - N 

(decreased body weight, l iver

and kidney lesions)
b

ND ND

oral sys: decreased body weight, kidney and

li ver effects

ND 15 80  mg/kg/day - N 

(decreased body weight, l iver

and kidney lesions)

ND NOAEL is based upon a

study with polyethylene glycol

with a MW of 400.
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Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental
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Polytetraf luoro-

ethylene

9002-84-0

54, 74,

75

dermal ND ND 6000 mg/kg/d ay - N
b

ND Not reported to be a skin

sensit izer (species not

in di cated). 

inhalat ion sys: blood, neurotoxic, and respiratory

effe cts, cha ng es in u rine  che mistry 

ND 6000 mg/kg/day (21,000

mg/m 3 (W), 31,818  mg/m 3

(G)) - N
b

ND IARC (1987) has classi f ied

polytetraf luoroethylene as a 

Group 3 compound, not

classifi ab le  as to its

carcinogenici ty, based on no

adequate evidence in

humans and i nadequate

evidence in experimental

an im al s. 

oral ND ND 6000 mg/kg/d ay - N
d

ND The systemic NOAEL is

based  upon  a subacute

study.  No effects were seen

at the onl y dose tested . 

Propanol

71-23-8

76-79 dermal ND ND 57.1 mg/kg/

day) - L (reduced surv ival ,

l iver and bone marrow

effects)
b

2458 mg/kg/day (W), 1622

mg/kg/d ay (G) - N

(decreased fetal  body weight,

in creased  li tters with

malformations)
c

ND

inhalat ion sys: l iver and reproduct ive effects; dev:

decreased  feta l b ody weigh t,

malformations

ND 165 m g/m 3  - L (l iver lesions) 3500 ppm (approximately

8603  mg/m 3) - N  (d ecre ased

fetal  body weight, increased

l i t ters  with malformations)
e

The systemic LOAEL is

based  upon  a subacute

study. 

oral sys:  l iver,  bone marrow, and neurotoxic

effects, incre ased l iver weight, decre ased

surviva l

ND 200 mg/kg twice/week

(approxim ate ly 57.1

mg/kg/day) - L (reduced

survival,  l iver and bone

marrow effects)
k

2458 mg/kg/day (W), 1622

mg/kg/d ay (G) - N

(decreased fetal  body weight,

in creased  li tters with

malformations)
c

The U.S. EPA (1987) has

proposed that propanol be

given a Group C

classif icat ion, possible human

carcinogen, based on no

evidence of carc inogenici ty in

hu man s an d l im ite d e vid en ce

of carc inogenici ty in

experimental  animals.
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Table 3-B.1 Health Hazard Results for Flexographic Ink Chemicals (continued)

Chemical

name/

 CAS number

Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental

Propyl aceta te

109-60-4

80,

81

dermal ND ND ND ND Dermal LD50 > 20  mL/kg

(sp eci es n ot i nd ica te d).  S AT :

Low to M oderate

inhalat ion ND ND ND ND ND

oral ND ND ND ND Oral LD50's range from 6.64

to 9.37 g/kg for rats, mice,

and rabbi ts.

Propylene glycol

methyl ether

107-98-2

68-70 dermal sys:  increased mortal i ty , b lood, neurotoxic,

and skin  effects, al tered  kid ney weigh t 

0.7 mg/kg/day

(l iver and kidney

effects,

increased l iver

and kidney

weigh ts)
b
 

ND 1580 mg/kg/day (W), 1043

mg/kg/day (G) - N (delayed

ossif icat ion)
c

Not reported to be a dermal

sensit izer in guinea pigs.

inhalat ion sys:  decreased growth,  l iver,  neurotoxic,

re pro ductive, and re spira tory effects,

in creased li ver an d kidn ey we ig hts; dev:

delayed ossif icat ion of vertebrae,

musculoskeletal  abnormal i t ies

2 m g/m 3

(neurotoxic

effects)

ND 1500 ppm (approximately

5530  mg/m 3) - N (del aye d

ossif icat ion)
e

ND

oral sys: decreased body weight and body

weight gain, decreased food consumption,

blood, neurotoxic, kidney, l iver,  and

reproduct ive effects, and increased l iver

and kidney weight, spermiophages in the

epididymus

0.7 mg/kg/day

(l iver and kidney

effects,

increased l iver

and kidney

weigh ts)

ND 1580 mg/kg/day (W), 1043

mg/kg/day (G) - N (delayed

ossif icat ion)
c

ND

Propylene glycol

propyl ether

1569-01-3

71-73 dermal ND ND 41 mg/kg/day (W), 27

mg/kg/d ay (G) - N
c

1034 mg/kg/day (W), 683

mg/kg/day (G) - N  (poorly

ossif ied hind-l imb phalanges)
c

ND

inhalat ion sys: decreased body weight and body

wei gh t ga in , corne al  op aci ty an d i nj ury,

neurotoxic effects, increased kidney and

l iver weight;  dev:  poorly ossi f ied hind-l imb

phalanges

ND 145 m g/m
3
 - N 3620  mg/m 3 - N  (poorly

ossif ied hind-l imb phalanges)

483 m g/m 3 caused

irreversib le eye lesions in

F344 rats,  and potentia l ly

reversible eye lesions in SD

rats and rabbi ts.

oral ND ND 41 mg/kg/day (W), 27

mg/kg/d ay (G) - N
c

1034 mg/kg/day (W), 683

mg/kg/day (G) - N  (poorly

ossif ied hind-l imb phalanges)
c

ND
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Resin, a crylic 

NK

82-85 dermal ND ND 1500 mg/kg/d ay - N
f

4000 mg/kg/d ay - N
b

NOAE Ls and toxi city

endpoints are based on

studies conducted on acry lic

acid homopolymer, CAS#

9003-01-4.

inhalat ion sys: respi ratory effects, lung

carcinogenici ty (rats)

ND 0.05 m g/m
3
 - N (respi rato ry

effects)

10  mg/m 3 - N
f

oral sys: decreased body weight gain, kidney

effe cts, cha ng es in u rine  che mistry 

ND 3000 mg/kg/d ay - N
f

4000 mg/kg/d ay - N
f

Si li ca

7631-86-9

86,

101

dermal ND ND ND ND Dose was not extrapolated

from inhalat ion to oral  or

de rma l b ecause trea tmen t-

related effects were conf ined

to the lungs.

IARC (1997) has classi f ied

amorphous si l ica as a Group

3 compound, not c lassi f iable

as to its carcinogen ici ty to

humans, based on

inadequate evidence in

humans and experimental

animals.

inhalat ion sys: death, lymphatic and respiratory

effects, lung carcinogenici ty (rats and

humans)

ND 0.1  mg/m 3 crystal l ine sil ica  - N

(si l icosis)

ND

oral ND ND ND ND

Si l icone oi l

63148-62-9

87-90 dermal sys: decreased testes weight and size,

spermatogenic depression, tubular

atro phy; dev: incre ased re sorp tions,

malformations

ND 200 mg/kg/day  - L (death,

decreased  testes weigh t,

spermatogenic depression)

200 mg/kg/day - L (increased

incidence of resorpt ions)

ND

inhalat ion ND ND 20 0 m g/kg/day 

(700 mg/m 3 (W), 1061 m g/m 3

(G)) - N
b

200 m g/kg/day (700 mg/m 3

(W), 1061 m g/m 3 (G)) - L

(increased incidence of

resorpt ions)
j

Exposure of rats,  dogs, and

gu in ea  pi gs to 2,12 0 m g/m 3

for 6 hours resul ted in

neuroto xi c and respi rato ry

effects.

oral sys: increased food consumption,

gastrointest inal effects, increased spleen

weight, decreased seminal vesicle weight

ND 1% in the diet (approximately

200 mg/kg/d ay) - N
l

200 mg/kg/day - L (increased

incidence of resorpt ions)
j

ND
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Table 3-B.1 Health Hazard Results for Flexographic Ink Chemicals (continued)

Chemical

name/

 CAS number

Refer-

ence*

Exposure

route
Toxic ity endpoints  a RfD/RfC

Critica l toxicity v alue**

Comment

Systemic Developmental

Styrene

100-42-5

2,

91,

92

dermal ND 0.2  mg/kg/day 

(blood effects)
b

ND 300 mg/kg/d ay - N
b

ND

inhalat ion sys: nasal and lung irri tation, blood, l iver,

neurotoxic, and  respi ratory effects,

increased  l ive r we ight, mammary

carcinogenici ty (rats);  dev: incre ased

resorpt ions, fetal  deaths, decreased pup

body weight, decreased levels of fetal

cerebral serotonin and S-

hydroxyindoleacetic acid

1.0  mg/m 3

(neurotoxic

effects in

humans)

ND 50 ppm (approximately 213

mg/m
3
) - L  (decreased pup

body wei gh t)
e

ND

oral sys: blood, l iver,  neurotoxic, and

respiratory effects, lung and l iver

carcinogenici ty (mice)

0.2  mg/kg/day 

(blood effects)

ND 300 mg/kg/d ay - N ND

Trimethylo l -

propane

ethoxylate

triacrylate

28961-43-5

93 dermal ND ND ND 1000 mg/kg/d ay - N
b

SAT : Low to M oderate

inhalat ion sys: l iver and spleen effects; dose unclear ND ND 1000  mg/kg/day (3500 m g/m 3

(W), 5303 m g/m 3 (G)) - N
b

ND

oral ND ND ND 1000 mg/kg/d ay - N
d

No effects were seen at the

only dose tested.

Trimethylo l -

propane

triacrylate

15625-89-5

94-97 dermal sys: decreased body weight, skin and

neurotoxic effects, changes in cl inical

chemistry, al tered  organ we ig hts

ND 0.75 mg/kg/day - N  (dermal

lesions)

500 mg/kg/d ay - N
b

Reported to be a mild dermal

sensit izer in guinea pigs.

inhalat ion sys: decreased body weight, respiratory

effects

ND 5.7  mg/m 3 - L  (respi rato ry

effects, body weight loss)

500 m g/kg/day (1750 m g/m 3

(W), 2652 m g/m 3 (G)) - N
b

ND

oral ND ND 1.6  mg/kg/day (W), 1.1

mg/kg/d ay (G) - L

(respiratory effects, body

weight loss)
c

500 mg/kg/d ay - N ND
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Systemic Developmental
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Urea

57-13-6

98-100 dermal ND ND 6750 mg/kg/d ay - N
b

50,0 00 mg/kg/d ay - N
b

Not reported to be a dermal

sensit izer (species not

indica te d).

inhalat ion ND ND 6750 mg/kg/day (23,625

mg/m
3
 (W), 35,795  mg/m 3

(G)) - N
b

50,000 mg/kg/day (175,000

mg/m 3 (W), 265 ,152 m g/m 3

(G)) - N
b

ND

oral ND ND 6750 mg/kg/d ay  - N 50,0 00 mg/kg/d ay - N No effects were seen at any

doses tested in the systemic

and developmental studies.
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Table 3-B.1 Health Hazard Results for Flexographic Ink Chemicals (continued)

TABLE 3-B.1 FOOTNOTES

ABBREV IAT IONS: NK, no t known; CT V, criti cal  toxi city val ue ; N, NOAEL o r NOAEC; L, L OAEL or LOAEC; sys, system ic e ffects; dev, developmen tal  effects; W, worker; G, ge ne ral popul ati on

*M ost of the refe rence s were d eve lo pe d from  on li ne  da tab ase sea rches cond ucte d d urin g Ju ly a nd  Augu st 19 97 .  In m ost cases, the prim ary reference s were n ot revi ewe d.

**The cri tical  toxici ty value (CTV) i s the NOAEL, NOAEC, LOAEL, or L OAEC.  The CTV is used with exposure  data for q uanti tative evaluation of ri sk.
a
 Pro vides a complete l isting for a l l  endpoints/toxic effects found within the hazard  pro fi les.  Does not indicate severi ty of effects.

b
 Inhal ati on  or derma l CT V o r RfD is based  on  oral  da ta.  Worker inha la tio n va lu es (W) have been converted from  mg/kg/day to m g/m 3 using the fol lowing conversion, based upon default  human

body weight (70 kg) and respi rato ry ra te  (20 m
3
/day): 

mg/m
3
 = mg/kg/day x 1 day/20 m

3
 x 70 kg

Gene ral popul ati on  in ha la tio n va lu es (G) have been converted from  mg/kg/day usin g the fo ll owing  conversio ns, based  upon  de fau lt h um an  body wei gh t (70 kg) and respi ratory rate  (13.2  m 3/d ay):

mg/m
3
 = mg/kg/day x 1 day/13.2m

3
 x 70 kg

c
 Oral  or derma l CT V i s based  upon  in ha la tio n data .  Worker oral  or derma l va lu es (W) have been converted from  mg/m 3 to mg/kg/day using the fol lowing conversion, based upon default  human

body weight (70 kg) and respi rato ry ra te  (20 m
3
/day): 

mg/kg/day = m g/m 3 x 20m
3
/1 day x 1/70 kg

Gene ral popul ati on  oral  or derma l va lu es (G) have been converted from  mg/m 3 to m g/kg/day usin g the fo ll owing  conversio n, based upon defaul t human  body wei gh t (70 kg) and respi ratory rate

(13.2 m
3
/d ay):

mg/kg/day = m g/m 3 x 13.2 m
3
/1 day x 1/70 kg

d
 Only dose tested.

e
 Orig in al  da ta g iven i n ppm , converted to m g/m 3 using the fol lowing conversion:

mg/m
3
 =  [ppm  x  molecular weight (grams)] ÷ 24.45

f
 Highest dose tested
g
 Original dose was given in ml/kg/day and was converted to mg/kg/day using the fol lowing conversion:

mg/kg/d ay = m l/kg/d ay x density (g rams/ml) x 1000 mg/g ram 
h
 Avai lable LD50s given only for those chemicals for which no other toxici ty information was found.

i
 Ori ginal  value for p etro leum disti l lates was given as 0.05 m l 2x/week and has been converted to mg/kg/day using the fol lowing conversi on, using a default mouse body weight of 25 gra ms, a dose

of 0.01 ml/day,  and assuming a densi ty of 1 gram/ml:

mg/kg/day = 0.01 ml/ .025 kg x 1/day x 1 gram/ml x 1000 mg/gram = 400 mg/kg/day
j
 Oral  or inha la tio n CT V o r RfD is based  upon  de rma l d ata .  Worker inha la tio n va lu es (W) have been converted from  mg/kg/day to m g/m 3 using the fol lowing conversion, based upon default  human

body weight (70 kg) and respi rato ry ra te  (20 m
3
/d ay):

mg/m 3 = mg/kg/day x 1 day/20m
3
 x 70 kg

Gene ral popul ati on  in ha la tio n va lu es (G) have been converted from  mg/kg/day to m g/m 3 using  the  fol lo wing conversion, based upon defaul t human  body wei gh t (70 kg) and respi ratory rate  (13.2

m
3
/d ay):

mg/m 3 = mg/kg/day x 1 day/13.2 m
3
 x 70 kg

k
 Original dose was given as 1x or 2x/week and has been converted to mg/kg/day by dividing the total  weekly dose by 7 days/week.

l
 Orig in al  exposure was gi ven  as % in d ie t.  For stud ie s with  humans, conversio ns were done by the  pe rforming  la bo ratory.  For mice, va lu es were converted usin g a  de fau lt b ody weigh t of 25

gram s an d a verag e fo od  in take of  3 g ram s/da y:

mg/kg/day = % in diet/100 x 3 grams/day ÷ 0.025 kg x 1000 mg/gram 
m

 Orig in al  value  was gi ven  as ml /an im al /day and has been converted to  mg/kg/day usin g the fo ll owing  conversio n, based upon defaul t rat body wei gh t (250  g)  and density o f  1.064  gram s/m l:

mg/kg/day = 0.1 ml/ .25 kg x 1/day x 1.064 grams/ml x 1000 mg/gram
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Table 3-B.2  SAT Reports and Available Acute Data for Chemicals with No or Inadequate Hazard Data

Chemical name

 and CAS number
Summary of SAT report and av ailable acute  da ta

Refer-

ence

SAT reports 
a
 for chemic als  w ith no or inadequate tox ic ity data.

Acrylated epoxy polymer

NK

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.  If

the  po lym er is termin ated wi th acryla tes, the re is concern for mutagen ici ty, oncogen ici ty, developmen tal  toxi city, and

derm al and re spira tory sensi tization.  Low concern  for o ther e ffects.

Acrylated ol igoamine polymer

NK

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.  If

the  po lym er is termin ated wi th acryla tes, the re is concern for mutagen ici ty, oncogen ici ty, developmen tal  toxi city, and

derm al and re spira tory sensi tization.  Low concern  for o ther e ffects.

Acrylated polyester polymer #1

NK

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.  If

the  po lym er is termin ated wi th acryla tes, the re is concern for mutagen ici ty, oncogen ici ty, developmen tal  toxi city, and

derm al and re spira tory sensi tization.  Low concern  for o ther e ffects.

Acrylated polyester polymer #2

NK

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.  If

the  po lym er is termin ated wi th acryla tes, the re is concern for mutagen ici ty, oncogen ici ty, developmen tal  toxi city, and

derm al and re spira tory sensi tization.  Low concern  for o ther e ffects.

Acryli c aci d-bu tyl a crylate-m eth yl

methacrylate-styrene polymer

27306-39-4

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.   

Low conce rn for othe r effects.

Acryl ic acid polymer, acidic #1

NK

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.   

Low conce rn for othe r effects.

Acryl ic acid polymer, acidic #2

NK

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.   

Low conce rn for othe r effects.

Acry lic acid polymer,  insoluble

NK

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.   

Low conce rn for othe r effects.

Alcohols, C11-C15-secondary, ethoxylated

68131-40-8

Mod erate  con cern o veral l.  T hi s mate rial  is rep orted  to b e a  seve re skin  irritant.  T he  surfactan t acti vity o f thi s che mica l

may resul t in  eye  irritati on  and l ung e ffects.  

Amides, tal low, hydrogenated

61790-31-6

Low conce rn overall .  

Bu tyl a crylate-m eth acryli c aci d-m eth yl

methacrylate polymer

25035-69-2

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.   

Low conce rn for othe r effects.

C.I. Basic Viol et 1 , mol ybdatephosphate

67989-22-4

Lo w to M od erate  con cern fo r onco ge ni city,  muta ge ni city,  an d d eve lo pm en tal  toxi city.

C.I . Basic Violet 1, molybdatetungstate-

phosphate

1325-82-2

Low to Modera te concern  for o ncogenici ty, genotoxici ty, developmental  toxici ty, immunosuppre ssion,

methem og lo bi nemia , and l ive r effects.
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Chemical name

 and CAS number
Summary of SAT report and av ailable acute  da ta

Refer-

ence

C.I. Pigment Blue 61

1324-76-1

Low concern overal l .

C.I . Pigment Red 48, barium salt  (1:1)

7585-41-3

4 hour LC50 in  rats = 54 20  mg/m 3h 
.
 

Lo w to M od erate  con cern fo r onco ge ni city,  ne uroto xici ty an d d eve lo pm en tal  toxi city.

15

C.I. Pigment Red 48, calcium salt  (1:1)

7023-61-2

Lo w to M od erate  con cern fo r onco ge ni city.

C.I . Pigment Red 52, calcium salt  (1:1)

17852-99-2

Lo w to M od erate  con cern fo r mu tag en ici ty, de vel op men tal  toxi city,  an d o nco ge ni city.

C.I . Pigment Red 269

67990-05-0

Low conce rn overall . 

C.I . Pigment Violet 23

6358-30-1

Low concern overal l .

C.I . Pigment Violet 27

12237-62-6

Low to M oderate  concern for oncogeni city, m utageni city, deve lo pm en tal  toxi city, and  neurotoxici ty.   

C.I . Pigment White 7

1314-98-3

Lo w to M od erate  con cern fo r mu tag en ici ty, de vel op men tal  toxi city,  an d i mmun oto xici ty.

C.I . Pigment Yel low 14

5468-75-7

No cl in ica l signs of toxici ty were seen i n rats exposed orall y to 11,000  mg/kg.  

Low conce rn overall  un le ss exposed to  tem pe ratures grea ter than 200C.  The re is Low to M oderate  concern for

oncogenici ty, mutagenici ty, neuro toxici ty, and l iver e ffects.

17

C.I. Pigment Yel low 74

6358-31-2

Low concern overal l .

Dip ropylene g lyco l d ia cryla te

57472-68-1

Oral LD50 in rats = 4.6 g/kg.  Moderate concern for genotoxici ty,  neurotoxici ty, oncogenici ty, developmental and

reproducti ve e ffects, de rma l a nd  respi ratory sensiti zati on , and skin  and eye i rrita tio n.

Erucamide

112-84-5

Low concern overal l .

Ethoxylated tetramethyldecyndiol

9014-85-1

Low to M oderate  concern for eye, skin , lu ng  and m ucous mem brane i rrita tio n, and  neurotoxic, l ive r, and  kid ney effects. 

The surfactant nature of this material  may cause lung effects i f  inhaled.

Ethyl 4 -dim ethyl-am in obenzoa te

10287-53-3

Low to M oderate  concern for genotoxici ty, oncogen ici ty, neurotoxici ty, cardia c sensiti zati on , and deve lo pm en tal  toxi city. 

Fatty acid, dimer-based polyamide

NK

Low conce rn overall . 

Fa tty aci ds, C18-unsatd., dimers, polym ers

with ethylenediamine,

hexamethylenediamine,  and propionic acid

67989-30-4

Low concern overal l .
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1-Hydroxycyclohexyl phenyl ketone

947-19-3

Low conce rn overall . 

Hydroxyl am in e d eriva tive

NK

Mod erate  con cern fo r gen oto xici ty, de rma l sensiti zati on , an d d eve lo pm en tal  toxi city.

Isopropoxyethoxyt i tanium

bis(acetylacetonate)

68586-02-7

Moderate  conce rn fo r neuroto xi ci ty, genoto xi ci ty, oncogenici ty, and deve lopmenta l /reproductive  toxi ci ty.  T his mate rial  is

expected to  be  reacti ve, whi ch m ay resul t in  irritati on  of the eyes, skin , and m ucous mem branes. 

2-Isopropylthioxanthone

5495-84-1

Low conce rn overall . 

4-Isopropylthioxanthone

83846-86-0

Low conce rn overall . 

2-Methoxy-1-propanol Low to Modera te concern  for d evelopmental  toxici ty, neuro toxici ty, and immunosuppre sion.

Methylenedisal icy lic acid

27496-82-8

Low to Modera te concern  for e ffects on blood clotting, sensi tization, immunosuppre sion, i rri tation of mucous membra nes,

de vel op men tal  toxi city,  en do crine  di srupti on , an d g en oto xici ty.

Nitrocel lulose

9004-70-0

Oral LD50 in  rats and m ice  > 5 g rams/kg.  

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.   

Low conce rn for othe r effects.

15

Paraffin wax

8002-74-2

Low to Modera te concern  for respira tory effects.

Polyethylene

9002-88-4

IARC (1 987) h as classi fied polyethylene as a Gro up 3 compound, not classi fiable as to i ts carcinogenici ty to humans,

based  on no adequate  evi dence  in humans and inadequate  evi dence  in experimenta l  animals.  Low to Moderate  conce rn

for lung  effects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d.  Low con cern for other

effects.

57

Polyol derivative A

—

Low conce rn overall . 

Resin  aci ds, hyd rogenate d, m eth yl  esters

8050-15-5

Low conce rn overall .  The re is uncertain concern for respiratory sensiti zati on .

Rosin, fumarated, polymer with diethylene

glycol and pentaerythri tol

68152-50-1

Low concern overal l  unless respirable part icles of h igh molecular weight species (>10,000) are inhaled.  There is

uncertain concern  for respira tory sensi tization.  Low concern  for o ther e ffects.

Rosin, fumarated

NK

Low conce rn overall .    

Rosin, polymerized

65997-05-9

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d. 

There  is uncertain concern  for respira tory sensi tization.  Low concern  for o ther e ffects.

Si la na min e, 1 ,1,1 -trim eth yl-N-(trim eth yl-

si lyl )-,  hydrolysis products wi th si l ica

68909-20-6

Low to Modera te concern  for l ung effects (si l icosis) i f crystal l ine materi al  is inhaled.  Low concern  for o ther e ffects.
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Table 3-B.2  SAT Reports and Available Acute Data for Chemicals with No or Inadequate Hazard Data (continued)

Chemical name

 and CAS number
Summary of SAT report and av ailable acute  da ta

Refer-

ence

Siloxanes and si l icones, di-Me, 3-

hydroxypropyl Me, ethers with polyethylene

gl ycol  ace tate

70914-12-4

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d. 

Low conce rn for othe r effects.

Solvent naphtha (petro leum),  l ight a l iphatic

64742-89-8

Low to Moderate  conce rn fo r neuroto xi ci ty and lung irri ta ti on.  T he mate rial  may a lso cause defa tt ing of the skin th rough

prolonged exposure. 

Styrene acryl ic acid polymer #1

NK

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d. 

Low conce rn for othe r effects.

Styrene acryl ic acid polymer #2

NK

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d. 

Low conce rn for othe r effects.

Styrene acry lic acid resin

NK

Low to M oderate  concern for lung e ffects if respi rable particl es of high  mol ecu la r wei gh t species (>10,0 00 ) are inha le d. 

Low conce rn for othe r effects.

Tetramethyldecyndiol

126-86-3

Low conce rn for eye, skin , lu ng , and m ucous mem brane i rrita tio n, and  neurotoxic, l ive r, and  kid ney effects. 

Thi oxa nth on e d eriva tive

NK

Low to M oderate  concern for neurotoxicity. 

Ti tanium di isopropoxide bis(2,4-

pentanedionate)

17927-72-9

Thi s mate rial  is expecte d to  be  reacti ve, whi ch m ay resul t in  irritati on  of the eyes, skin , and m ucous mem branes. 

Moderate  concern based on release o f hydrolysis products: 2,4  pentanedi one, i no rgan ic ti tan iu m , and i sop ropano l.  2 ,4

penta nedione: conce rn fo r neuroto xi ci ty, m uta genici ty, oncogenici ty, and deve lopmenta l /reproductive  toxi ci ty.  Inorganic

titan iu m: con cern fo r mu tag en ici ty an d o nco ge ni city.   Isop ropa no l: co nce rn for l ive r, neu rotoxi c, reprodu ctive , respi ratory,

and spleen effects; changes in enzyme levels and cl inical  and uri ne chemistry; fetal  death, musculoskeletal  abnorm al i ties,

feto toxi city, b lo od  and skin  effects, tissue  necrosis at appl ica tio n site, i ncreased  kid ney and l ive r wei gh t.

Ti tanium isopropoxide

546-68-9

Thi s mate rial  is expe cted  to b e rea ctive , whi ch resul ts in  mod erate  con cern fo r irrita tio n o f the  eye s, skin , an d m uco us

mem branes.  Mod erate  concern based on release o f the  hydrolysis products, in organi c titani um  and i sop ropano l. 

Ino rgan ic ti tan iu m: con cern fo r mu tag en ici ty an d o nco ge ni city.   Isop ropa no l: co nce rn for l ive r, neu rotoxi c, reprodu ctive ,

respiratory, and spleen effects; changes in enzyme levels and cl inical  and urine chemistry; fetal  death, musculoskeletal

abno rma li tie s, feto toxi city, b lo od  and skin  effects, tissue  necrosis at appl ica tio n site, i ncreased  kid ney and l ive r wei gh t.

T rimethylo lp ropane  propoxylate  triacrylate

53879-54-2

Low to M oderate  concern for oncogeni city, m utageni city, deve lo pm en tal  and reproductive  effects, sensiti zati on , and

irri tation.

a
 SAT  re ports are  genera ted by the OPPT  Stru cture -Activi ty Team to pre dict toxici ty based on analog data and/or stru cture -a ctivi ty considera tions.
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ENVIRONMENTAL HAZARD ASSESSMENT METHODOLOGY

Hazard Profile

The environmental hazard assessment of chemicals consists of the identification of the

effects that a chemical may have on organisms in the environment.  An overview of this

assessment process has been reported, for example, by Smrc hek and Zeeman (1998)1 and

by Zeeman and Gilford (1993a)2.  The effects  are expressed in terms of the acute and

chronic toxicity of a chemical on the exposed organisms.  There are generally given as either

the lethal concentration (LC) or as the effective concentration (EC), which  describe the type

and seriousness of the effect for a known concentration of a chemical.  When the effective

concentrations  for a range of species for a chemical are tabulated, the tabulation is called a

Hazard Profile or Toxicity Profile.  A more detailed disc uss ion of a comprehensive Hazard

Profile has been presented by Nabholz, 1991.3  The most frequently used Hazard Profile for

the aquatic environment consists of a set of six effective concentrations as reported by

Nabholz, et al., (1993a).4  These are:

! Fish acute value (usually a fish 96-hour LC50 value)

! Aquatic invertebrate acute value (usually a daphnid 48-hour LC50 value)

! Green algal toxicity value (usually an algal 96-hour EC50 value)

! Fish chronic value [usually a fish 28-day chronic value (ChV)]

! Aquatic invertebrate c hronic value (usually a daphnid 21-day ChV)

! Algal chronic value [usually an algal 96-hour no effect  concentration (NEC) or

geometric mean maximum acceptable toxicant concentration (GMATC) value for

biomass]

For the acute values, the LC50 (lethality or mortality) or EC50 (non-lethal effects) refers to

the concentration that results in 50 percent of the test organisms affected at the end of the

specified exposure period in a toxicity tes t .  The chronic values represent the concentration

of the chemical that results in no statistically significant sublethal effects on the test organism

following an extended or chronic exposure.

The Hazard Profile can be constructed using effective concentrations based on toxicity test

data (with m easured test chemical concentrations) or estimated toxicity values based on

Structure Activity Relationships (SARs).  The measured values are preferred because they

are based on actual test data, but SAR estimates, if available for the chemic al class, can be

used in the absence of tes t data.  Thus the Hazard Profile may consist of only measured data,

only predicted values, or a combination of both.  Also, the amount of data in the hazard profile

may range from a minimum of on e ac ute or chronic value to the full compliment of three

acute values and three chronic values.

In the absence of measured toxicity values, estimates  of these values  can be made using

Structure Activity Relationships (SARs).  SAR methods include Quantitative Structure

Ac tivity Relationships (QSARs), qualitative SARs or the use of the chemical analo gs .   T he
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use of SARs by OPPT has been described in other texts.5  The use and application of

QSARs specifically for the hazard assessment of new  TSCA chemicals has been presented

in other information sources as  well.6  The development, validation and application of SARs

in OPPT have been presented by OPPT staff.7.8,9,10,11,12

The predic tive equations (QSARs) are used in lieu of actual test data to estimate a toxicity

value for aquatic organisms within a specific  c hem ic al class.  The chemical classes and

subclasses with available QSARs, numbering a to ta l of  140, have been listed.13,14  Although

the equations are derived from correlation and linear regression analysis based on measured

data, the confidence intervals assoc iated with the equation are not used to provide a  range

of toxicity values.  Even with measur ed test  data, the use of the confidence limits to

determine the range of values is not used.

Determ ination of Concern Concentration

Upon completion of a hazard profile, a concern concentration (CC) is determined.  A concern

concentration is that concentration of a chemical in the aquatic environment which, if

exceeded, may cause a significant  r isk  to  aquatic organisms.  Conversely, if the CC is not

exceeded, the assumption is made that probability of a significant risk occurring is low and

no regulatory act ion is required.  The CC for each c hemical is determined by applying

Assessment Fac tors (AsF)15 or Uncertainty Factors (UF)16 to the effect concentrations in

the hazard profile. 

These factors incorporate the concept of the unc ertainty associated with (1) toxicity data;

laboratory tests ver s us  f ield test and measured versus estimated data and (2) species

sensitivity.  For example, if only a single LC50 value for a single species, is available, there

are several uncertainties to consider.  First, how reliable is the value itself?  If the test were

to be done again by the same laboratory or a different laboratory, w ould the value differ,  and

if so, by how much?  Second, there are differences in sensitivity (toxicity) among and

betw een species that have to be considered.   Is the species tested the most or the leas t

sensitive?  In general,  if  only a single toxicity value is available, there is a large uncertainty

about the applicability of this value to other organisms in the env ironment and large

assessment factor ,  i.e . ,  10 00, is applied to cover the breadth of sensitivity known to exist

among and between organisms in the environment. Conversely, the more information that is

available results in more certainty concerning the toxicity values an d r eq uir es  the use of

smaller factors.  For example, if toxicity values are derived from field tests, then an

assessment factor on 1 is used, because these tools measure chemic al eff ects on field

organisms.

Four factors are used by OPPT to set a CC for chronic risk: 1, 10, 100, and 1000.  The factor

used is dependent on the amount and type of toxicity data contained in the hazard profile and

reflects  the amount of uncertainty about the potential effec ts associated with a toxicity value.

In general,  the more complete the hazard profile and the higher the quality of the generated

toxicity data, the smaller the factor that is used.  The following discussion describes the use

and application of the uncertainty or assessment factors:

! If the hazard profile only contains one or two acute toxicity values, the concern

concentration is set at 1/1000 of the acute value.
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! If the hazard profile contains three acute values (called the base set), the concern

concentration is set at 1/100 of the lowest acute value.

! If the hazard profile contains one chronic value, the concern concentration is set at

1/10 of the chronic value if the value is for the most sensitive species. Otherw ise,

it is 1/100 of the acute value for the most sensitive species.

! If the hazard profile contains three chronic values, the concern concentration is set

at 1/10 of the lowest chronic value.

! If the hazard profile contains a measured chronic value from a field study,  then an

assessment factor of 1 is used.  

Hazard Ranking

Chemicals can be also be ranked by their hazard concern levels for the aquatic environment.

This ranking can be based upon the acute toxicity values expressed in milligrams per liter

(mg/L).  The generally accepted scoring used by OPPT is as follows:17,18

High Concern (H) # 1 

Moderate (or Medium) Concern (M) > 1 and # 100 

Low  Concern (L) > 100 

  

This ranking can also be expressed in terms of chronic values as follows:

High Concern (H) # 0.1 

Moderate (or Medium) Concern (M) > 0.1 and # 10.0 

Low  Concern (L) > 10.0 

Chronic toxicity ranking takes precedent over the acute ranking.
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Table 3-B.3  Estimated Lowest Aquatic Toxicity Values of Flexographic Ink Chemicals Based on

SAR Analysis or on Actual Measured Test Data

Chemical

Acute toxicity (mg/L) Chronic toxicity (mg/L) Concern

concen-

trationFish Invert. Algal Fish Invert. Algal

Acrylated epoxy polymer  a 

Acrylated ol igoamine polymer  a 

Acrylated polyester polymer #1  a 

Acrylated polyester polymer #2  a 

Acryli c aci d-bu tyl a crylate-m eth yl 

methacrylate-styrene polymer

 a 

Acryl ic acid polymer, acidic #1 $300 $400 9 $30 $40 1 >1

Acryl ic acid polymer, acidic #2 $300 $400 9 $30 $40 1 >1

Acrylic acid polymer,  insoluble  a 

Alcohols, C11-15-secondary, ethoxylated 1 1 1 0.2 0.2 0.3 0.02

Amides, tal low, hydrogenated  b  b  b 0.002 0.005 0.01 0.001

Ammonia                                            fresh water

                                                           sal t  water

0.93

1.1

1.91

1.0

2.4 0.07

0.06

0.6

0.14

0.6 0.01-

0.006

Ammonium  hydroxide 12 32 >30 1 3 >3 0.3

Barium 580 24 31 23 13 7.7 0.8

2-Ben zyl -2-(dimethyla m in o)-4'-

morphol inobutyrophenone

2.0 1 1.5 0.3 0.2 0.6 0.02

Bu tyl aceta te 25 170 2 3 7.8 1.5 0.2

Bu tyl a crylate-m eth acryli c aci d-m eth yl

methacrylate polymer

 a 

Butyl  carbi tol                                        fresh water

                                                           sal t  water

1300

170

1300

821

760 140 41 40 2-4

C.I. Basic Viol et 1 , mol ybdatephosphate 0.05

or 
a

0.05

or 
a

0.05

or 
a

0.05

or 
a

0.005

or 
a

0.01

or 
a

0.001

C.I. Basic Viol et 1 , mol ybdate tungstatephosphate 0.08

or 
a

0.05

or 
a

0.04

or 
a

0.008

or 
a

0.005

or 
a

0.01

or 
a

0.001 for

solub.$0.00

5

C.I. Pigment Blue 15  a 

C.I. Pigment Blue 61 #70 #70 #10 #7 #7 #1 0.1

C.I. Pigment Green 7  a 

C.I. Pigment Red 23  a 

C.I. Pigment Red 48, barium salt  (1:1) $30 $30 20 $3 $3 2 0.3

C.I. Pigment Red 48, calcium salt  (1:1) $30 $30 20 $3 $3 2 0.3

C.I. Pigment Red 52, calcium salt  (1:1) 30 40 170 3 3 $20 0.3

C.I. Pigment Red 269  a 

C.I. Pigment Violet 23  a 

C.I. Pigment Violet 27 0.05

or 
a

0.05

or 
a

0.05

or 
a

0.005

or 
a

0.005

or 
a

0.005

or 
a

0.001

C.I. Pigment White 6  a 

C.I. Pigment White 7  a 
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C.I. Pigment Yel low 14  a 

C.I. Pigment Yel low 74  a 

Citric acid in hard water >100 >100 5

100

10 10 1

30

0.1

3.0

Table 3-B.3  Estimated Lowest Aquatic Toxicity Values of Flexographic Ink Chemicals Based on

SAR Analysis or on Actual Measured Test Data (continued)

Chemical
Acute toxicity (mg/L) Chronic toxicity (mg/L) Concern

concen-

trationFish Invert. Algal Fish Invert. Algal

D&C Red  No. 7 29 37 20 >3 2.6 2 0.2 -0.3

Dicyclo hexyl phthal ate  b  b 0.05 0.03 0.03 0.04 0.003

Dioctyl  sul fosuccinate, sodium sal t 3 3 30 0.5 .05 3 0.05

Diphenyl  (2,4,6-t rimethylbenzoyl)

phosphine oxide

3 5.2 0.43 0.4 0.61 0.35 0.04

Dip ropylene g lyco l d ia cryla te 3.8 26 2.7 0.25 3 6 0.03

Dipropylene glycol methyl ether 5000 4600 2600 500 110 95 10

Dist i l lates (petroleum), hydrotreated l ight 0.23 0.3 0.22 0.05 0.05 0.1 0.005

Dist i l lates (petroleum), solvent-ref ined 

l ight paraff inic

 a 

Erucamide  a 

Ethanol 4300 4000 6100 390 76 60 6

Ethanolamine 1035 100 63 200 10 0.85 0.09

Ethoxylated tetramethyldecynidiol >50 >50 >50 >10 >10 >10 1

Ethyl aceta te 66 >1000 5 7 >100 3.7 0.4

Ethyl carbi tol >1000 >1000 >1000 900 190 150 20

Ethyl 4 -dim ethylam in obenzoa te 13 15 10 2 1.3 1.9 0.1

2-Ethylhexyl  di phenyl phosphate  b  b 0.05 0.03 0.03 0.04 0.003

Fatty acid, dimer-based polyamide  a 

Fatty acids, C18-unsatd ., dimers, po lym ers with

ethylenediamine, hexamethylenediamine, and

propionic acid

 a 

Glycerol  propoxylate  triacrylate #4.5 #14 #1.6 #0.13 #0.1 #0.4 0.01

n-Heptane 0.41 0.52 0.37 0.08 0.08 0.15 0.008

1,6 -Hexanedi ol  di acryla te 2.4 7.6 0.82 0.2 0.8 0.07 0.007

1-Hydroxylcyclohexyl phenyl ketone 33 37 24 4.8 2.6 3.6 0.3

Hydroxyl am in e d eriva tive #54 #3.9 #6.8 #5 #0.4 #1.4 0.04

2-Hydroxy-2-methylpropiophenone 450 460 280 52 18 20 2

Hydroxypropyl acryla te 4.9 160 15 1.7 20 4 0.2

Isobutanol 930 910 530 97 26 25 2.5

Isopropanol 2700 2600 1400 260 57 48 5

Isopropoxyethoxyt i tanium bis(acetylacetonate) 13 15 10 2 1.4 2.3 0.1 , $1.0 
c

2-Isopropylthioxanthone  b  b  b 0.004 0.004 0.004 0.001
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Table 3-B.3  Estimated Lowest Aquatic Toxicity Values of Flexographic Ink Chemicals Based on

SAR Analysis or on Actual Measured Test Data (continued)

Chemical

Acute toxicity (mg/L) Chronic toxicity (mg/L) Concern

concen-

trationFish Invert. Algal Fish Invert. Algal

3-B, page 37

4-Isopropylthioxanthone  b  b  b 0.03

or 
a

0.03

or 
a

0.03

or 
a

0.003

Kaol in >1000 >1000 >1000 >100 50 >100 5.0

Methylenedisal icy lic acid >100 >100 30 >10 >10 3 0.3

2-Methyl-4'(methylthio)-2-

morphol inopropiophoenone

45 51 33 6.6 3.6 5 0.4

Mineral  o i l  b  b  b 0.002

or 
a

0.004

or 
a

0.010

or 
a

0.001

Nitrocel lulose >100 >100 >100 >10 >10 >10 1

Paraffin wax  a 

Phosph ine oxi de, b is(2,6-dimeth oxybenzoyl ) 

(2,4 ,4 -trimeth yl pentyl)-

5.1

or 
a

5.1

or 
a

0.78

or 
a

0.9

or 
a

1.2

or 
a

0.62

or 
a

0.06

Polyethylene glycol >100 >100 >100 >10 >10 >10 1

Polyol derivative A >1000 >1000 >1000 >100 >100 >100 10

Polytetraf luoroethylene  a 

Propanol 1800 1700 970 180 42 36 4

Propyl aceta te 41 430 3.2 4 16 2.4 0.2

Propylene glycol methyl ether >1000 >1000 >1000 >1000 210 160 20

Propylene glycol propyl ether $1000 $1000 $980 $180 $47 $44 4

Resin  aci ds, hyd rogenate d, m eth yl  esters  b  b  b 0.001

or 
a

0.001

or 
a

0.005

or 
a

0.001

Resin, acry lic $300 $400 9 $30 $40 1 >1

Rosin, fumarated, polymer with diethylene glycol

and pentaerythri tol

 a 

Rosin, fumarated, polymer with pentaerythri tol , 2-

propenoic acid, ethenylbenzene, and (1-

methylethylenyl)benzene

 a 

Rosin, polymerized  a 

Silanamine, 1 ,1 ,1 -trimeth yl -N-(tri meth yl sil yl )-,

hyd rolysis prod ucts with  sil ica

>100

or 
a

>100

or 
a

>100

or 
a

>10

or 
a

>10

or 
a

>10

or 
a

>1

or 
a

Si li ca  a 

Si l icone oi l >100

or 
a

>100

or 
a

>100

or 
a

>10

or 
a

>10

or 
a

>10

or 
a

1.0 or 
a

Si lo xan es and  sil ico ne s, di -Me , 3-hyd roxyprop yl

Me, e the rs with  po lye thylene g lyco l a ceta te

>100 >100 >100 >10 >10 >10 >1

Solvent naphtha (petro leum),  l ight a l iphatic 1.8 2.2 1.5 0.31 0.23 0.38 0.02

Styrene 4 13 0.72 1.6 0.95 0.06 0.006

Styrene acryl ic acid polymer #1 $300 $400 9 $30 $40 1 >1

Styrene acryl ic acid polymer #2 $300 $400 9 $30 $40 1 >1

Styrene acry lic acid resin $300 $400 9 $30 $40 1 >1

Tetramethyldecyndiol 31 30 30 3 3 3 0.3

Thi oxa nth on e d eriva tive  b  b  b 0.05

or 
a

0.05

or 
a

0.05

or 
a

0.005
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Table 3-B.3  Estimated Lowest Aquatic Toxicity Values of Flexographic Ink Chemicals Based on

SAR Analysis or on Actual Measured Test Data (continued)

Chemical

Acute toxicity (mg/L) Chronic toxicity (mg/L) Concern

concen-

trationFish Invert. Algal Fish Invert. Algal

3-B, page 38

Titanium di isopropoxide bis (2,4-pentanedionate) $220 $110 $19 $20 $10 $5 0.5

Titanium isopropoxide $2900 $2700 $1500 $270 $60 $50 5

T rimethylo lp ropane  ethoxylate  triacrylate $8 $70 $7 $0.6 $7 $2 0.06

T rimethylo lp ropane  propoxylate  triacrylate #5.5 #22 #2.4 #0.21 #2 #0.6 0.02

T rimethylo lp ropane  triacrylate 4.1 23 .0 2.4 0.21 2 0.6 0.02

Urea > 1000 > 1000 > 1000 > 100 > 100 > 100 > 10

a No e ffects are e xpe cted  be cau se th e ch em ica l i s a p ol ymer or a h ig h-m ol ecu la r weig ht co mpo un d.  T he  hi gh  mol ecu la r weig ht

(g re ater than 600 or 1 ,000) p re vents passage thro ugh biological  membra nes.
b No toxi c e ffects are  expected in a saturate d soluti on during the prescribed test durati on, o r no toxi c e ffects can be measured

du e to  lo w wate r sol ub il ity.
c The fi rst  value (0 .1) p ertains to the stable complex of this chemical, and the second value (>1.0) p ertains to the hydro lysis

products.



APPENDIX 3-B HUMAN HEALTH AND ECOLOGICAL HAZARD RESULTS

3-B, page 39

Table 3-B.4  Environmental Hazard Ranking of Flexographic Ink Chemicals

Chemical CAS number
Lowest chronic

value (mg/L)
Hazard rank  a

Acrylated epoxy polymer
b

L

Acrylated oligoamine polymer
b

L

Acrylated polyester polymer #1
b

L

Acrylated polyester polymer #2
b

L

Acrylic acid-butyl acrylate-methyl

methacrylate-styrene polymer

27306-39-4
b

L

Acrylic acid polymer, acidic #1 1 M

Acrylic acid polymer, acidic #2 1 M

Acrylic acid polymer, insoluble
b

L

Alcohols, C11-15-secondary, ethoxylated 68131-40-8 0.2 M

Amides , tallow, hydrogenated 61790-31-6 0.002 H

Ammonia                                    7664-41-7 0.06 H

Ammonium hydroxide 1336-21-6 1 M

Barium 7440-39-3 7.7 L

2-Benzyl-2-(dimethylamino)-4'-
morpholinobutyrophenone

119313-12-1 0.2 M

Butyl acetate 123-86-4 1.5 M

Butyl acrylate-methacrylic acid-methyl 
methacrylate polymer

25035-69-2
b

L

Butyl carbitol                           112-34-5 40 L

C.I. Bas ic Violet 1, molybdatephosphate 67989-22-4 0.005 H

C.I. Basic Violet 1,
molybdatetungs tatephosphate

1325-82-2 0.005 H

C.I. Pigment Blue 15 147-14-8
b

L

C.I. Pigment Blue 61 1324-76-1 < 1 M

C.I. Pigment Green 7 1328-53-6
b

L

C.I. Pigment Red 23 6471-49-4
b

L

C.I. Pigment Red 48, barium salt (1:1) 7585-41-3 2 M

C.I. Pigment Red 48, calcium salt (1:1) 7023-61-2 2 M

C.I. Pigment Red 52, calcium salt (1:1) 17852-99-2 3 M

C.I. Pigment Red 269 67990-05-0
b

L

C.I. Pigment Violet 23 6358-30-1
b

L

C.I. Pigment Violet 27 12237-62-6 0.005 H

C.I. Pigment White 6 13463-67-7
b

L

C.I. Pigment White 7 1314-98-3
b

L

C.I. Pigment Yellow 14 5468-75-7
b

L

C.I. Pigment Yellow 74 6358-31-2
b

L
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Chemical CAS number
Lowest chronic

value (mg/L)
Hazard rank  a

3-B, page 40

Citric acid        77-92-9 1 M

D&C Red No.7 5281-04-9 2 M

Dicyclohexyl phthalate 84-61-7 0.03 H

Table 3-B.4  Environmental Hazard Ranking of Flexographic Ink Chemicals (continued)

Chemical CAS number
Lowest chronic

value (mg/L)
Hazard rank  a

Dioctyl sulfosuccinate, sodium salt 577-11-7 0.5 M

Diphenyl (2,4,6-trimethylbenzoyl)
phosphine oxide

75980-60-8 0.35 M

Dipropylene glycol diacrylate 57472-68-1 0.25 M

Dipropylene glycol methyl ether 34590-94-8 95 L

Distillates (petroleum), hydrotreated light 64742-47-8 0.05 H

Distillates (petroleum), solvent-refined 

light paraffinic

64741-89-5
b

L

Erucamide 112-84-5
b

L

Ethanol 64-17-5 60 L

Ethanolamine 141-43-5 0.85 M

Ethoxylated tetramethyldecyndiol 9014-85-1 > 10 L

Ethyl acetate 141-78-6 3.7 M

Ethyl carbitol 111-90-0 150 L

Ethyl 4-dimethylaminobenzoate 10287-53-3 1.3 M

2-Ethylhexyl diphenyl phosphate 1241-94-7 0.03 H

Fatty acid, dimer-based polyamide
b

L

Fatty acids , C18-unsatd., dimers, polymers with
ethylenediamine, hexamethylenediamine, and
propionic acid

67989-30-4
b

L

Glycerol propoxylate triacrylate 52408-84-1 < 0.13 H

n-Heptane 142-82-5 0.08 H

1,6-Hexanediol diacrylate 13048-33-4 0.07 H

1-Hydroxycyclohexyl phenyl ketone 947-19-3 2.6 M

Hydroxylamine derivative 0.4 M

2-Hydroxy-2-methylpropiophenone 7473-98-5 18 L

Hydroxypropyl acrylate 25584-83-2 1.7 M

Isobutanol 78-83-1 25 L

Isopropanol 67-63-0 48 L

Isopropoxyethoxytitanium bis(acetylacetonate) 6858-02-7 4.6 M

2-Isopropylthioxanthone 5495-84-1 0.004 H
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Table 3-B.4  Environmental Hazard Ranking of Flexographic Ink Chemicals (continued)

Chemical CAS number
Lowest chronic

value (mg/L)
Hazard rank  a

3-B, page 41

4-Isopropylthioxanthone 83846-86-0 0.03 H

Kaolin 1332-58-7 50 L

Methylenedisalicylic acid 27496-82-8 3 M

2-Methyl-4'(methylthio)-2-
morpholinopropiophenone

71868-10-5 3.6 M

Mineral oil 8012-95-1 0.002 H

Nitrocellulose 9004-70-0 > 10 L

Paraffin wax 8002-74-2
b

L

Phosphine oxide, bis(2,6-dimethoxybenzoyl)

(2,4,4-trimethylpentyl)-

145052-34-2 0.6 M

Polyethylene 9002-88-4
b

L

Polyethylene glycol 25322-68-3 > 10 L

Polyol derivative A > 100 L

Polytetrafluoroethylene 9002-84-0
b

L

Propanol 71-23-8 36 L

Propyl acetate 109-60-4 2.4 M

Propylene glycol methyl ether 107-98-2 160 L

Propylene glycol propyl ether 1569-01-3 > 44 L

Res in acids, hydrogenated, methyl esters 8050-15-5 0.001 H

Resin, acrylic 29003-01-4 1 M

Rosin, fumarated, polymer with diethylene glycol
and pentaerythritol

68152-50-1
b

L

Rosin, fumarated, polymer with pentaerythritol,
2-propenoic acid, ethenylbenzene, and (1-

methylethylenyl)benzene

b

L

Rosin, polymerized 65997-05-9
b

L

Silanamine, 1,1,1-trimethyl-N-(trimethyls ilyl)-,
hydrolysis products with s ilica

68909-20-6 >10 L

Silica 7631-86-9
b

L

Silicone oil 63148-62-9 > 10 L

Siloxanes and s ilicones, di-Me, 3-hydroxypropyl

Me, ethers with polyethylene glycol acetate

70914-12-4 > 10 L

Solvent naphtha (petroleum), light aliphatic 64742-89-8 0.23 M

Styrene 100-42-5 0.06 H

Styrene acrylic acid polymer #1 25005-34-1 1 M

Styrene acrylic acid polymer #2 1 M

Styrene acrylic acid resin 1 M

Tetramethyldecyndiol 126-86-3 3 M
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Table 3-B.4  Environmental Hazard Ranking of Flexographic Ink Chemicals (continued)

Chemical CAS number
Lowest chronic

value (mg/L)
Hazard rank  a

3-B, page 42

Thioxanthone derivative 0.05 H

Titanium diisopropoxide bis (2,4-
pentanedionate)

17927-72-9 5 M

Titanium isopropoxide 546-68-9 50 L

Trimethylolpropane ethoxylate triacrylate 28961-43-5 > 0.06 H

Trimethylolpropane propoxylate triacrylate 53879-54-2 < 0.21 M

Trimethylolpropane triacrylate 15625-89-5 0.21 M

Urea 57-13-6 > 100 L

a Ranking based on the lowest estimated chronic value; H = high, M = medium, L = low.
b No effects are expected because the chemical is a polymer or a high-molecular weight compound.  The high

molecular weight (greater than 600 or 1000) prevents passage through biological membranes. 


